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Introduction
The role of the pharmacist within health care systems is undergoing significant development with the continual introduction of new medicine entities, the emergence of new resistant microbes, and changes in the delivery of health services within the overall system. With increasing health care costs, the pharmacists' role in ensuring the procurement and quality use of cost-effective medicines is vital. Globally, pharmacists are the third largest health care professional group. 1 However, the profession still has a long way to go in order to contribute significantly in the health care systems of low-and middle-income countries. 2 The aim of effective pharmacy practice, including clinical pharmacy, is to promote the safe and quality use of medicines. However, improvement in medicine use is very much dependent on the health systems within which care is delivered. 3 Health system development has benefited from advances in science, technology, innovation, and wide-ranging policy measures which support public health. Developed economies have been at the forefront of innovation and the quality of service provision within the pharmacy industry has contributed significantly to patient outcomes in these countries. 3 However, the situation in developing economies seems different. On the other hand, there has been some dialogue around the potential for improvement in pharmacy practice at a global level. However, it is not possible to apply a single change model to pharmacy service provision worldwide, as the system within which the pharmacy service is embedded (the environment), will have significant bearing on the practices that take place. In this way, context is very important, and understanding the key differences between health systems and how the industry is positioned within low-and middle-income countries relative to their high-income counterparts is fundamental 
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to grappling with the barriers that need to be overcome. 4 The International Pharmaceutical Federation (FIP) has made a point of highlighting the gap between pharmacy service models and provision in developed and developing countries and the need for this to be urgently addressed. 4 According to the FIP, the demand placed on limited resources (both human and financial), within their member states is growing. 4 This paper aligns with the FIP call to order and outlines in some detail three major barriers to effective pharmacy practice in low-and middle-income countries, including: the health systems themselves, the levels of services provided by pharmacists, and education and professional factors.
Health systems
There is widespread evidence of failure to implement interventions that have been shown to be cost-effective by high-quality research. [5] [6] [7] Studies in both the US and Europe have shown that around 30%-50% of patients fail to receive clinical interventions that are justified according to the best scientific evidence. 8, 9 Low-income countries face additional challenges to using research evidence, including: the underdevelopment of their health systems, the lack of professional regulation, and a lack of access to evidence. One example in pharmacy is the lack of availability of essential medicines. Without this access, it makes it very difficult for pharmacists to deliver even the most basic evidence-based health care and effective pharmacy practice.
Other factors include the cost of medicines, storage of medicines, distribution channels, accessibility, the lack of universal health coverage, no remuneration for pharmacists to provide services, and the lack of recognition of the role of the pharmacist within the wider health care system. 4 Level and quality of services provided by community pharmacies In many countries, community-based private pharmacy businesses are a key resource for both health advice and provision of medicines. 10 However, the quality of the service provided is unclear and has been questioned. Smith 10 reviews the evidence regarding the quality of professional services from private pharmacies in low-and middle-income countries. The review suggests that the evidence-base is limited, but indicates that standards of service and care are often sub-optimal. If pharmacists in developing countries are to contribute effectively to health care, and ultimately patient outcomes, the barriers to providing higher quality care need to be investigated. Further, the ways in which these barriers might be overcome must be thought about and implemented sooner rather than later. 10 Identified barriers include: a) recognition of the role and skill sets of pharmacists working within the wider health system as well as health care team; b) pharmacies to be led and managed only by graduate pharmacists; and c) provision of social security; that is a policy around national health insurance provision in developing countries.
Overcoming these barriers will provide a foundation for pharmacist-led services that target patients who will benefit from interventions that improve clinical outcomes. Chronic disease management, such as combating high glucose levels among diabetic patients, and the management of blood pressure and cholesterol levels is expected to improve the quality of life of these patients. Additionally, pharmacist-led services have been shown to reduce health service utilization, including visits to general practitioners. 11 It is paramount to understand that low-and middleincome countries cannot be clustered together in terms of health systems and pharmacy service provision. They are not a homogeneous group of nations and subtle nuances as well as significant differences exist between these countries with regards to pharmacy practice. Further, the quality of service provision does not necessarily relate to the level of development of these countries, as reflected by their GDP. Taking Qatar as an example, it is a developing nation with a high relative GDP, and yet community pharmacies in that country have been reported to demonstrate questionable quality in terms of prescribing, labeling, dispensing, and counseling practices. 12 These practices have been shown to be inconsistent with current guidelines, highlighting the need to implement professional development training programs to meet the obligations stated in the Qatar National Health Strategy 2011-2016. 12 
education, training, and professional factors
Another important barrier to optimal service provision which compound on those presented by the health system and the level of service provision possible, is the pharmacists' themselves. Pharmacists' education and professional training could improve health system and quality of pharmacy services greatly in developing countries. Countries which have developed their pharmacy practices have invested huge resources in the area of pharmacists' education and training. Examples of these countries are: Taiwan, South Korea, Malaysia, Singapore, and Saudi Arabia. 
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Concluding remarks
This article sets out explore the barriers to effective practice in low-and middle-income countries. The literature in the context of both low-and high-income countries provides a sense of what these barriers might be, although this area remains relatively unexplored. What emerged are three main barriers at the macro, meso, and micro levels of health care. At the macro level the health systems per se may be hindering the further development of pharmacy services. At the meso level, the services that pharmacists are in a position to provide can be seen as both a facilitator and a barrier to effective pharmacy practice. Finally, at the micro level, the pharmacist themselves, the training they have, the way they think and act, and the way that others in the health care team perceive them has direct relevance and warrants further work in the developing world.
